Contradictions in serious game design. The intrinsic conflicts between  learning and play by Westera, Wim
25/08/2014 
1 
Contradictions in serious game design 
The intrinsic conflicts between  learning and play 
 
Wim Westera 
Open University of the Netherlands 
 
Welten Institute, Research Centre for 
Learning, Teaching and Technology  
Virtual practicals 
Terminology: serious games 
• Game-based learning, simulations, simulation 
games, applied games, adver games, courseware, 
alternate reality games, microworlds, virtual worlds, 
virtual labs, dry labs, virtual practicals, learning 
games, awareness games, gamification, …. 
• Serious games:  
“games that do not have entertainment, enjoyment 
or fun as their primary purpose” (Michael & Chen, 
2005).  
Games’ potential for learning 
• Rich multimedia representation 
Multiple channels: graphics, sound, tekst, video 
• Realism 
Credibility, authentic context, bridging theory and practice 
• Safe artificial environment 
Learning from mistakes, fictituous challenges, natural feedback 
• Ownership 
Active learning, freedom of movement, influence 
• Socio-cultural environment 
Social learning, cultural context, vocabulary, implicit knowledge 
Agenda: conflicting concepts 
1. Learning versus play 
2. Intrinsic versus extrinsic motivation 
3. Performance versus Learning 
4. Cognitive flow versus the need for reflection 
5. Freedom of movement versus guidance and structure 
6. Emergence versus the need for control 
7. Safe experimentation versus productive transfer 
 
 
General approach 
 
 
Critical statement 
about concepts 
Elaboration of 
concepts 
Synthesis/  
Design guidelines 
Agenda: conflicting concepts 
1. Learning versus play 
2. Intrinsic versus extrinsic motivation 
3. Performance versus Learning 
4. Cognitive flow versus the need for reflection 
5. Freedom of movement versus guidance and structure 
6. Emergence versus the need for control 
7. Safe experimentation versus productive transfer 
 
 
1. Learning versus play 
“Statement: 
Serious game” is an “oxymoron” 
(cf. “old news”, “the only choice”, “virtual reality”, …) 
 
Playing a game is anything but serious 
 
 
Entertainment  Education
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Play (Johan Huizinga) 
• Play is freedom 
• Play is not “real” life, but uses a temporary set of agreed rules 
(“Magic circle”) 
• Play is connected with no material interest, no profit can be 
gained with it.  
• Play is primary to culture 
 
Learning and education 
• Learning is an obligation 
• Learning is part of life, a necessity 
• Learning is connected with goals: getting a job/career, earning 
a salary, getting rich, contributing to society 
• Learning is part of culture rather than primary to culture 
 
Synthesis: playing and learning 
• Both are an essential human function 
• Both address our need for exploration and self-testing 
• Both pretend to be real: simulated reality (“magic circle”) 
• Both help us to prepare for the challenges of life 
Play is a natural way of learning!! 
Agenda: conflicting concepts 
1. Learning versus play 
2. Intrinsic versus extrinsic motivation 
3. Performance versus Learning 
4. Cognitive flow versus the need for reflection 
5. Freedom of movement versus guidance and structure 
6. Emergence versus the need for control 
7. Safe experimentation versus productive transfer 
 
 
2. Intrinsic vs extrinsic motivation 
Statement: 
Serious games are not necessarily strong motivators 
 
Motivation 
 
Internal/ 
intrinsic 
External/ 
extrinsic 
Intrinsic motivation Extrinsic motivation Motivation (Self-Determination Theory) 
Internal/ 
intrinsic 
External/  
extrinsic 
Activity Outcome 
1. Autonomy:  
Perceived as self-chosen 
2. Competence:  
Successful execution 
3. Relatedness: 
Social connection 
 
1. Desired situation 
2. Rewards 
3. Performance 
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Are serious games motivating? 
 Firefighter John 
Guidelines: Motivation 
We need to: 
• Link rewards with the content domain 
• Facilitate self-chosen activity/ autonomy 
• Present content in an inherently interesting way (focus on 
interesting activities) 
• Allow for self-realisation (achieve the best of your potential) 
• Allow for external motivators that trigger or become intrinsic 
motivators 
Agenda: conflicting concepts 
1. Learning versus play 
2. Intrinsic versus extrinsic motivation 
3. Performance versus Learning 
4. Cognitive flow versus the need for reflection 
5. Freedom of movement versus guidance and structure 
6. Emergence versus the need for control 
7. Safe experimentation versus productive transfer 
 
 
3. Performance versus Learning 
 
Statement:  
High performance is different from effective learning 
 
VandeWalle, D., Brown, S.P., Cron, W.L., Slocum, L.W., “The influence of goal orientation and self-regulation 
tactics on sales performance: A longitudinal field test”. Journal of Applied Psychology (APA), vol. 84, pp.249–
259, 1999. 
Fisher, S.L., Ford, J.K., “Differential effects of learner effort and goal orientation on two learning outcomes”, 
Personnel Psychology (Wiley) vol. 51, pp.397–420, 1998. 
Performance / Score Performance / Score 
• Stress/ excitement 
• Time constraints 
• Swift completion of tasks 
• Achieving milestones 
• Maximising score 
• Avoiding errors 
• Draws players to activities  
that they are good at already 
 
Learning 
• Spending time 
• Rehearsal 
• Pauzes 
• Reflection 
• Self-evaluation 
• Learning from mistakes 
 
Performance vs. learning 
Performance 
Learning 
Performance vs. learning 
Firefighter John 
Drill and practice 
Environmental consultancy 
Inquiry-based games 
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Guidelines/Synthesis: performance vs. 
learning 
• Link score with learning achievements 
• Allow for making mistakes 
• Reward error correction 
• Separate testing activities from gaming 
• Stimulate reflection 
 
Agenda: conflicting concepts 
1. Learning versus play 
2. Intrinsic versus extrinsic motivation 
3. Performance versus Learning 
4. Cognitive flow versus the need for reflection 
5. Freedom of movement versus guidance and structure 
6. Emergence versus the need for control 
7. Safe experimentation versus productive transfer 
 
 
4. Cognitive flow versus the need for 
reflection 
Statement: 
Cognitive flow may hamper learning 
Cognitive flow (Csikszentmihalyi, 1991) 
A mental state of extreme: 
• Involvement 
• Concentration/ engrossment 
• Restricted awareness 
• Altered sense of time 
• Insensitiveness to hunger, fatigue 
• Associated with dependence/addiction 
 
Cognitive Flow 
Capabilities 
Challenge 
Anxiety 
Boredome 
Game balancing 
Gee (2003):  
“Games’ potential for learning is in the underlying architecture, 
which balances the challenges offered to the player with the 
players’ abilities seeking at every point to be hard enough to be 
just doable.” 
 
The need for reflection 
• Learning by doing promotes automation 
• Learning by doing superficial/rote learning 
• High cognitive load hampers deep learning 
• Metacognition (e.g. reflection) 
• Self-directed learning/ self-regulated learning 
• 21st century skills: the digital age 
Synthesis/Guidelines: flow versus 
reflection 
Allow for interruptions of cognitive flow for  
• Reflection 
• Explicit verbalisation of experiences 
• Self-evaluation 
• Consolidation of knowledge 
• Strategy development 
Agenda: conflicting concepts 
1. Learning versus play 
2. Intrinsic versus extrinsic motivation 
3. Performance versus Learning 
4. Cognitive flow versus the need for reflection 
5. Freedom of movement vs. guidance, structure 
6. Emergence versus the need for control 
7. Safe experimentation versus productive transfer 
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5. Freedom of movement versus 
guidance and structure 
Statement: 
 
Freedom of movement in a game conflicts with the need for 
tutorial guidance and control. 
Self-contained gameplay may affect the efficiency of learning. 
Moving space 
This means: 
• Open spaces 
• Exploration and discovery 
• (Trial and error) 
• Problem ownership 
• Decision making 
• Learning from experience 
It’s all up to you! 
Tutorial guidance and structure 
This means: 
• Reducing moving space 
• Repetition 
• Error correction 
• Monitoring 
• Support interventions 
• Feedback 
You must do thís! 
A deceptive graph: Learning efficiency 
Freedom 
Learning efficiency 
Structured 
Math. drill 
and practice 
Becoming a 
brain surgeon 
? 
Checking for quality of learning 
Freedom 
Learning quality 
Structured 
Deep 
learning 
Shallow 
learning Simple 
content 
Complex 
content 
Guidelines/Synthesis: Freedom 
versus structure 
• Start from prior knowledge and analyse task 
complexity 
• Include productive guidance and structure, 
according to instructional design theories and 
methods, eg. 4C-ID, multimedia learning theory, 
cognitive load theory, … 
• Adapt freedom to capabilities 
• Include timely supportive interventions, e.g. hints, 
worked examples, directions, feedback… 
Agenda: conflicting concepts 
1. Learning versus play 
2. Intrinsic versus extrinsic motivation 
3. Performance versus Learning 
4. Cognitive flow versus the need for reflection 
5. Freedom of movement versus guidance and structure 
6. Emergence versus the need for control 
7. Safe experimentation versus productive transfer 
 
 
6. Emergence versus need for control 
Statement 
“It is hard to preserve the educational conditions of games for 
learning, because games are complex rule-based systems that 
exhibit emergent properties, which are hard to predict and control” 
 
Games are risky solutions for learning 
Emergent systems 
Example: Football (initiative and creativity) 
• Clear rules 
• Unclear process 
• Unclear outcomes 
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Educational systems 
• Highly organised, structured, predictable 
• Standardised curricula 
• Standardised content 
• Standardised processes 
• Standardised outcomes 
 
Guidelines/Synthesis: Emergence vs. 
control 
• Reduce the playground 
• Define doable challenges (tasks/ subtasks) 
• Use levels and closures 
• Define clear intermediate outcomes 
• Productive guidance and structure, according to 
instructional design theories and methods, eg. 
collaboration scripts, restricted scenarios 
Agenda: conflicting concepts 
1. Learning versus play 
2. Intrinsic versus extrinsic motivation 
3. Performance versus Learning 
4. Cognitive flow versus the need for reflection 
5. Freedom of movement versus guidance and structure 
6. Emergence versus the need for control 
7. Safe experimentation vs. productive transfer 
 
 
7. Safe experimentation vs. productive 
transfer 
Statement: 
 
Learning in a game doesn’t mean that you will be able to apply 
the knowledge outside the game.  
Safe experimentation 
Virtual laboratories for reasons of: 
• Safety 
• Costs 
• Logistics/efficiency 
• Learning from mistakes 
• Imaginary content 
 
Productive transfer 
Acting in real contexts: 
• Different context 
• Different equipment 
• Different constraints 
• Different objectives 
• No playing around 
 
 
Guidelines: safe experimentation vs. 
transfer 
We need to offer 
• Diversity of contexts 
• Diversity of content 
• Abstraction and generalisation 
• Reflection upon action  
• Reflection within action 
In sum 
 
Control 
Thank you for your attention! 
